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Editorials

Leukotrienes and aspirin induced asthma

Leukotrienes are lipid mediators formed from the oxida-
tive metabolism of arachidonic acid via the 5-lipoxy-
genase enzyme cascade.! The sulphidopeptide leuko-
trienes comprise leukotriene (L'T) C,, and LTD,, and
LTE,. These molecules are responsible for the activity
previously recognised as slow reacting substance of
anaphylaxis.

The sulphidopeptide leukotrienes are potent constric-
tors of the smooth muscle of the airways,? and may also
contribute to the bronchial hyperresponsiveness charac-
teristic of asthma.? Lam et al used fast atom bombard-
ment mass spectroscopy to analyse bronchoalveolar
lavage fluid for the presence of leukotrienes.* LTE, was
the predominant leukotriene recovered, although LTD,
was also identified. Significant quantities of LTC, have
been detected by radioimmunoassay in the broncho-
alveolar lavage fluid of symptomatic asthmatic patients
compared with normal control subjects,” and increased
quantities of leukotrienes have been detected in broncho-
alveolar lavage fluid after local endobronchial challenge
with allergen.®

In man LTC, is converted enzymatically in the blood
to LTD, and LTE, which is excreted in the urine. After
infusion of radiolabelled LTC, 12-20% appears in the
urine, of which 4-6% of the total infused dose is seen as
LTE,.” Measurement of the urinary LTE, concentration
may therefore act as a marker for the systemic release of
the sulphidopeptide leukotrienes. Urinary LTE, levels are
increased during acute severe asthma,® following allergen
challenge,®® and in aspirin induced asthmatic responses.!®

There is compelling evidence that aspirin induced
asthma is mediated by 5-lipoxygenase pathway products
and, in particular, by the sulphidopeptide leukotrienes. A
proportion of patients with asthma are intolerant of
aspirin.! In these individuals aspirin ingestion is followed
by the onset of wheezing, rhinitis, urticaria, or anaphy-
laxis. These symptoms may occur singly or in combina-
tion. It has been suggested that aspirin induced asthma
may relate to the inhibition of cyclooxygenase, resulting
in the “shunting” of arachidonate metabolism to the 5-
lipoxygenase pathway. This, in turn, will lead to the
increased generation of leukotrienes in susceptible indi-
viduals.!? While there is increasing evidence for the
enhanced generation of leukotrienes in aspirin induced
asthmatic responses, the evidence that this is a result of
shunting of arachidonic acid metabolism from the
cyclooxygenase to the 5-lipoxygenase pathway is lacking.

Ferreri et al measured mediator release in the nasal
lavage fluids of aspirin sensitive asthmatic patients after
aspirin challenge.!* The release of L'TC, into nasal secre-
tions was noted but there was no decrease in the levels of
prostaglandin E, (PGE,). Urinary levels of LTE, have
also been measured before and after aspirin provocation
in patients with aspirin sensitivity. The baseline LTE,
levels are significantly raised in asthmatic patients with
aspirin sensitivity compared with those who are tolerant
of aspirin.! Following provocation with oral aspirin there

is a further fourfold increase in urinary LTE, excretion in
aspirin sensitive individuals.!*'” Urinary concentrations
of the thromboxane A, metabolite, 11-dehydrothromb-
oxane B,, were unchanged.!” Increased release of LTE,
into the urine of patients with aspirin sensitivity is also
seen after asthma induced by lysine-aspirin in susceptible
subjects,!”® suggesting a pulmonary source of the
leukotrienes. These cumulative observations strongly
support the view that there is an upregulation of arachi-
donate metabolism in aspirin sensitive patients resulting
in the augmented production of the sulphidopeptide
leukotrienes.

If sulphidopeptide leukotrienes play a significant part
in the pathogenesis of asthma, then attempts to inhibit
their generation or antagonise their action should be of
some benefit. A number of selective leukotriene receptor
antagonists and 5-lipoxygenase inhibitors have now been
developed and many are undergoing clinical trials in
patients with disease. These assessments are still in their
early stages, but several studies have shown broncho-
dilatation after administration of leukotriene antagonists
and 5-lipoxygenase inhibitors in asthmatic patients but
not in normal subjects, suggesting that leukotrienes may
contribute to the resting airways tone in asthma.!*??
Furthermore, leukotriene receptor antagonists inhibit
asthmatic responses induced by aspirin,?*?* exercise,? 2
and allergens.”’# In one study leukotriene receptor
antagonism reduced allergen induced enhancement in
bronchial hyperresponsiveness.”” Zileuton, a novel 5-
lipoxygenase inhibitor, protected against asthma induced
by hyperventilation®® and attenuated aspirin induced
asthmatic responses.®

Only limited data are available on the effects of
leukotriene antagonism and 5-lipoxygenase inhibitors
in chronic asthma. Preliminary evidence suggests that
these new classes of drugs produce a significant mild
improvement in airways function and a reduction in
symptoms.3!-3*

The interesting study reported by Dahlén and col-
leagues in this issue of Thorax (pp 1205-10) in aspirin
intolerant patients* extends the previous observations
on the bronchodilating properties of sulphidopeptide
leukotriene antagonists. Eight subjects were studied on
two separate days, when they received 825 mg MK-0679
or placebo, orally, in a double blind randomised
crossover study. MK-0679 elicited bronchodilatation
which lasted for at least nine hours. The maximal
improvement in FEV, ranged from 5% to 34% above
predrug baseline values, and the degree of bronchodilata-
tion correlated with the severity of asthma and aspirin
sensitivity. These findings provide further evidence that
leukotriene dependent tone may be an important compo-
nent of the persistent airway obstruction in asthmatic
patients. In view of the clinical heterogeneity of bronchial
asthma, it would be interesting to define a subgroup of
individuals who respond particularly well to leukotriene
antagonism. In this regard it would be informative to
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evaluate whether there is a correlation between the bron-
chodilating effect of MK-0679 and basal urinary LTE,
concentrations. Although there is strong evidence for the
involvement of leukotrienes in aspirin induced asthma, it
is not possible to establish from the study by Dahlén et al
whether it was the severity of asthma or the degree of
aspirin sensitivity which was the critical determinant of
the bronchodilator response to MK-0679. Nevertheless,
the present findings support the view that leukotriene
receptor antagonists offer promise in the treatment of
patients with asthma; patients with aspirin induced
asthma may be particularly helped by these drugs. The
recent observation that inhalation of LTE, results in
eosinophilic accumulation in asthmatic airways® has sug-
gested that this new class of therapeutic agents may have

anti-inflammatory and steroid-sparing potential.
TAK H LEE
PANDORA E CHRISTIE
Department of Allergy and
Allied Respiratory Disorders,
Guy’s Hospital,
London SE1 9RT

Reprint requests to: Professor T H Lee

—

Samuelsson B. Leukotrienes: mediators of hypersensitivity reactions and
inflammation. Science 1983;220:568-75.

2 Drazen JM, Austen KF, Lewis RA, Corey EJ. Comparative airway and
vascular activities of leukotrienes C-1 and D #n vivo and in vitro. Proc
Natl Acad Sci USA 1980;77:4354-8.

3 Arm JP, Spur BW, Lee TH. The effects of inhaled leukotriene E, on the
airway responsiveness to histamine in subjects with asthma and normal
subjects. F Allergy Clin Immunol 1988;82:654—60.

4 Lam S, Chan H, LeRiche JC, Chan-Yeung M, Salari H. Release of
leukotrienes in patients with bronchial asthma. ¥ Allergy Clin Immunol
1988;81:711-7.

5 Wardlaw AJ, Hay H, Cromwell O, Collins JV, Kay AB. Leukotrienes,
LTC, and LTB, bronchoalveolar lavage in bronchial asthma and other
respiratory diseases. ¥ Allergy Clin Immunol 1989;84:19-26.

6 Wenzel SE, Larsen GL, Johnston K, Voelkel NF, Westcoff JY. Elevated
levels of leukotriene C, in bronchoalveolar lavage from atopic asthmat-
ics after endobronchial allergen challenge. Am Rev Respir Dis 1990;142:
112-9.

7 Maltby NH, Taylor GW, Ritter JM, Moore K, Fuller RW, Dollery CT.
Leukotriene C, elimination and metabolism in man. ¥ Allergy Clin
Immunol 1990;85:3-9.

8 Taylor GW, Taylor I, Black P, Turner N, Taylor I, Maltby NH, ez al.
Urinary leukotriene E, after antigen challenge and in acute asthma and
allergic rhinitis. Lancet 1989;i:584-8.

9 Manning PJ, Rokach J, Malo J-L, Ethier D, Cartier A, Girard Y, ez al.
Urinary leukotriene E, levels during early and late asthmatic responses.
§ Allergy Clin Immunol 1990;86:211-20.

10 Smith CM, Christie PE, Hawksworth R], Thien F, Lee TH. Urinary
leukotriene E, levels following allergen and exercise challenge in
bronchial asthma. Am Rev Respir Dis 1991;143:1411-3.

Samter M, Beers RF. Intolerance to aspirin: clinical studies and consider-
ation of its pathogenesis. Ann Intern Med 1968;68:975-83.

12 Szczeklik A, Gryglewski R], Czerniawska-Mysik G. Relationship of inhibi-
ton of prostaglandin biosynthesis by analgesics to asthma attacks in
aspirin-sensitive patients. BM¥ 1975:1:67-9.

13 Ferreri NR, Howland WC, Stevenson DD, Spiegelberg HL. Release of
leukotrienes, prostaglandins and histamine into nasal secretions of
aspirin-sensitive asthmatics during reaction to aspirin. Am Rev Respir
Dis 1988;137:847-54.

14 Christie PE, Tagari P, Ford-Hutchinson AW, Charlesson S, Chee P, Arm
JP, et al. Urinary leukotriene E, concentrations increase after aspirin
challenge in aspirin-sensitive asthmatic subjects. Am Rev Respir Dis
1991;143:1025-9.

15 Smith CM, Hawksworth R]J, Thien FCK, Christie PE, Lee TH. Urinary

1

—

16

17

2

—_

22

23

24

25

26

27

28

29

30

3

—

32

33

34

35

36

37

Lee, Christie

leukotriene E, in bronchial asthma. Eur Respir ¥ 1992;5:693-9.

Knapp HR, Sladek K, Fitzgerald GA. Increased excretion of leukotriene
E, during aspirin-induced asthma. ¥ Lab Clin Med 1992;119:48-51.

Kumlin M, Dahlén B, Bjorck T, Zetterstrom O, Granstrom E, Dahlén
S-E. Urinary excretion of leukotriene E, and 11-dehydrothromboxane
B, in response to bronchial provocations with allergen, aspirin,
leukotriene D, and histamine in asthmatics. Am Rev Respir Dis
1992;146:96-103.

Christie PE, Tagari P, Ford-Hutchinson AW, Black C, Markendorf A,
Schmitz-Schumann M, ez al. Urinary leukotriene E, after lysine-aspirin
inhalation in asthmatic subjects. Am Rev Respir Dis 1992;146:1531—4.

Hui KP, Barnes NC. Lung function improvement in asthma with a
cysteinyl-leukotriene receptor antagonist. Lancet 1991;337:1062-3.

Gaddy JN, Margolskee DJ, Bush RK, Williams VC, Busse WW.
Bronchodilation with a potent and selective leukotriene D, (LTD,)
receptor antagonist (MK-571) in asthma patients. Am Rev Respir Dis
1992;146:358-63.

Israel E, Rubin P, Pearlman H, Cohn J, Drazen J. 5-lipoxygenase inhibi-
tion by Zileuton causes acute bronchodilation in asthma. Am Rev Respir
Dis 1992;145:A16.

Kips JC, Joos GF, De Lepeleire I, Joos G, Williams V, Buntix A, et al.
MK-571, a potent antagonist of leukotriene D,-induced bronchocon-
striction in the human. Am Rev Respir Dis 1991;144:617-21.

Christie PE, Spur BW, Lee TH. The effect of inhalation of the
leukotriene receptor antagonist SK&F 104353, on leukotriene C, and
leukotriene E,induced bronchoconstriction in subjects with asthma.
F Allergy Clin Immunol 1991;88:193-8.

Dahlén B, Kumlin M, Margolskee D], Larsson C, Blomqvist H, Williams
VG, et al. The leukotriene-receptor antagonist MK-0679 blocks airway
obstruction induced by bronchial provocation with lysine-aspirin in
aspirin-sensitive asthmatics. Eur Respir ¥ 1993;6:1018-26.

Manning PJ, Watson RM, Margolskee DJ, Williams VC, Schwartz JL,
O’Byrne PM. Inhibition of exercise-induced bronchoconstriction by
MK-571, a potent leukotriene D, antagonist. N Engl ¥ Med 1990;323:
1736-9.

Finnerty JP, Wood-Baker R, Thomson H, Holgate ST. Role of leuko-
trienes in exercise-induced asthma; inhibitory effect of ICI 204,219, a
potent leukotriene D, receptor antagonist. Am Rev Respir Dis 1992;145:
746-9.

Taylor IK, O’Shaughnessy KM, Fuller RW, Dollery CT. Effects of cys-
teinyl-leukotriene receptor antagonist ICI 204,219 on allergen-induced
bronchoconstriction and airway hyperreactivity in atopic subjects.
Lancet 1991;337:690—4.

Findlay SR, Barden JM, Easley CB, Glass M. Effect of the oral
leukotriene antagonist ICI 204,219 on the antigen-induced broncho-
constriction in subjects with asthma. ¥ Allergy Clin Immunol 1992;89:
1040-5.

Israel E, Dermarkarian R, Rosenberg M, Sperling R, Taylor G, Rubin P,
et al. The effects of a 5-lipoxygenase inhibitor on asthma induced by
cold, dry air. N Engl ¥ Med 1990;323:1740—4.

Israel E, Fischer AR, Rosenberg MA, Lilly CM, Callery JC, Shapiro J, ez
al. The pivotal role of 5-lipoxygenase products in the reaction of
aspirin-sensitive asthmatics to aspirin. Am Rev Respir Dis 1993 (in
press).

Gaddy J, Bush RK, Margolskee D, Williams VC, Busse W. The effects of
a leukotriene D, (LTD) antagonist (MK-571) in mild to moderate
asthma (abstract). ¥ Allergy Clin Immunol 1990;85:197.

Cloud ML, Enas GG, Kemp ], Platts-Mill T, Altman LC, Townley R, ez
al. A specific LTD/LTE, receptor antagonist improves pulmonary
function in patients with mild, chronic asthma. Am Rev Respir Dis
1989;140:1335-9.

Wahedna I, Wisniewski AFZ, Wong CS, Tattersfield AE. Effect of multi-
ple doses of RG 12525, an oral leukotriene D, antagonist, in chronic
asthma (abstract). Am Rev Respir Dis 1992;145:A16.

Spector SL, Glass M, Minkwitz MC, ICI Asthma Trial Group. The effect
of six weeks of therapy with oral doses of ICI 204,219 in asthmatics
(abstract). Am Rev Respir Dis 1992;145:A16.

Israel E, Drazen ], Pearlman H, Cohn J, Rubin P. A double blind mult-
center study of Zileuton, a potent 5-lipoxygenase (5-LO) inhibitor,
versus placebo in the treatment of spontaneous asthma in adults.
§ Allergy Clin Immunol 1992;89:236.

Dahlén B, Margolskee D], Zetterstrém O, Dahlén S-E. Effect of the
leukotriene receptor antagonist MK-0679 on baseline pulmonary func-
tion in aspirin sensitive asthmatic subjects. Thorax 1993;48:1205-10.

Laitinen LA, Laitinen A, Haahtela T, Vilkka V, Spur BW, Lee TH.
Leukotriene E, and granulocytic infiltration into asthmatic airways.
Lancet 1993;341:989-90.



